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Description 

BACKGROUND OF THE INVENTION 

5 [0001] The present invention relates to polymer extrusion and injection molded products and processes. The inven- 
tion has particular application to a polymer extrusion or injected molded polymer that includes an addition of wood flour 
as an ingredient to the composite material. 

[0002] As a result of the increasing cost of wood and the attendant cost of wood frames, there is a demand for 
alternatives to solid wood construction products. Accordingly, the use of plastic extrusion profiles as substitutes for 
10 wood products in the area of picture frames and door, wall and window frames and moldings has Increased in recent 
years. Injection molded plastic has also been utilized in the furniture industry for forming plastic chairs, lounges, tables 
and the like. 

[0003] Polymer extrusions are well-known for use in forming components for window and door frames. Plastic ex- 
trusion profiles are commonly formed with polymer materials such as polyvinyl chloride and crystalline polyvinyl chloride 

15 (PVC and CPVC), polystyrene, acrylonitrile-butadiene-styrene (ABS) or similar materials. Polymer materials are con- 
ventionally used in combination with a variety of fillers, lubricants and pigments. Additionally, for foamed polymers, a 
blowing agent is also added to the composite. An example of a foamed extrusion is found in commonly assigned U.S. 
Patent No. 5,508,103, entitled "Extrusion Product with Decorative Enhancement And Process Of Making The Same." 
[0004] As a result of the increasing cost of polymer materials, there exists a need for less expensive filler materials, 

20 which can be used with polymers such as PVC, but do not adversely affect the strength or wear resistance of the 
resulting profile. One such filler material that has been given increasing consideration is wood flour or wood fiber. 
Polyvinyl chloride thermoplastic polymer materials have been combined with wood and wood fiber to make extruded 
or injection molded materials. 

[0005] Various patents and publications have proposed extrusion and injection molded materials that combine pol- 
25 ymers and wood fibers. One example of such a patent is U.S. Patent No. 5,406,768, assigned to Andersen Windows. 

The 768 patent describes a structural component made of polymer and wood fiber in which the polymer is rigid PVC. 

While rigid PVC has many uses, the present invention is directed primarily to the use of a composite with foam PVC. 

The extrusion of foamed PVC, includes a blowing or foaming agent. Addition of foaming agents can also affect the 

ability to add wood flour fillers. However, the use of foamed PVC has advantages over rigid PVC in that the less-dense 
30 foamed material allows substantial cost savings in the amount of PVC used in the composite. U.S. Patent Nos. 

5,082,605 and 5,088,910 also describe composite materials formed from polymers and wood or cellulose fibers. 

[0006] US 5,474,722 discloses fiber or flake reinforced thermoplastic composite materials which may be made by 

extrusion processes. The flakes or fibers are embedded in a polymeric matrix. 

[0007] One difficulty presented by additions of wood flour is the absorption of moisture by the wood flour. The loss 
35 of moisture within the extrudate can slow the extrusion rate as a result of an increase in viscosity. Another difficulty 
involves foaming or expansion of the extrudate with the wood flour. The wood flour particles do not expand or foam 
and, thus, the foaming must be done around the wood flour particles. Also, unlike polymers such as PVC, the addition 
of heat to wood flour does not improve flowability of the extrudate. 

[0008] The present invention overcomes these difficulties by a two step process as defined in claim 1 9 in which the 

40 wood flour particles are encapsulated by the resin and pelletized. The peiletized pieces are then mixed with additional 
resin and blowing agents. It is believed that the encapsulation process prevents moisture absorption and permits foam- 
ing of the extrudate. Additionally, the encapsulation provides a smoother skin in the final product. 
[0009] Thus viewed from one aspect the present invention provides an extrudable composite as defined in claim 1 
for use in the production of extruded foamed plastic profiles as defined in claims 17 and 21 , comprising, in parts (vol- 

45 ume): polymer resin: up to 100; wood flour: 15-140; blowing agents: 0.2 to 5, said wood flour being encapsulated by 
said polymer resin and being in admixture with the remainder of said polymeric resin and said blowing agents. 
[0010] The profile has use in moldings, window and door frames and similar types of applications. The composite 
material includes an addition of wood flour mixed with the polymer. The mixture is extruded into aformed profile through 
an extruder and vacuum tank or shaper. 

50 [0011] Prior to extrusion, the wood flour is encapsulated by polymer and then pelletized. After mixing additional 
polymer with the pelletized product, and the addition of blowing agents, the product is extruded into a final profile. The 
vacuum tank and shaper help maintain the profile shape as the cellular extrudate expands. 
[0012] The composite of the present Invention can include various types of polymers. Several examples are pre- 
sented of preferred embodiments in which the polymer comprises PVC, CPVC and polystyrene. The PVC, CPVC and 

55 polystyrene are preferably added to the blend in the form of standard, commercially available resins, which include 
plasticizers to permit flexibility in the final product. The composite may also include process aids, stabilizers, lubricants 
and colorants. Preferably the volume ratio of wood flourto resin is in the range 15:100 to 140:100, more preferably 15: 
100 to 65:100. Preferably the volume ratio of blowing agent and polymer is in the range 0.2:100 to 5:100. 
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[0013] Viewed from a further aspect the present invention provides a method of forming an extrudable composite 
comprising the step of preparing a mixture of wood flour or wood fibres with foamable polymer resin in a high intensity 
mixer. The mixture is formed into pellets in a further step, after which the pellets are mixed with resin and a blowing 
agent prior to extrusion, 

5 [0014] The process of the present invention utilizes an extruder in conjunction with a vacuum tank or shaper. The 
extrusion material is extruded through a die and into the shaper or vacuum tank. The material expands or foams as it 
enters the shaper and is cooled. The extrusion profile leaves the vacuum tank or shaper in a hardened form, which 
then fully hardens and cools. 

[0015] For a more complete understanding of the present invention, one should refer to the embodiments illustrated 
io in greater detail in the accompanying drawings and described below by way of examples of the invention. In the draw- 
ings, which are not to scale: 

Figure 1 is a schematic diagram showing the sequence of operations in the final extrusion process of the present 
invention with polyvinyl chloride and wood flour extrusion material; 
15 Figure 2 is a schematic diagram showing the sequence of operations in the final extrusion process of the present 

invention with polystyrene and wood flour extrusion material; 

Figure 3 is a longitudinal sectional view of the end of an extrusion machine with a die and shaper; 

Figure 4 is a cross-sectional view of the profile that emerges from the shaper of Figure 3 illustrating, schematically, 

the wood flour particles; 

20 Figure 5 is a perspective view of a picture frame profile extruded with the composite of the present invention. 

[001 6] The present invention provides a composite of a polymer and wood flour for formation of an extrusion profile. 
The profile has use in moldings, window and doorframes and similar types of applications. 

[0017] The composite material of the present invention can include various types of polymers in combination with 
25 the wood flour filler addition. Several examples are presented of preferred embodiments in which the polymer comprises 
PVC, CPVC and polystyrene. The PVC, CPVC and polystyrene are preferably added to the blend in the form of stand- 
ard, commercially available resins, which include plasticizers to permit flexibility in the final product. The composite 
also includes an amount of wood flour as well as process aids, stabilizers, lubricants, colorants and a blowing agent. 
The profile material is typically used In a picture frame or door, window, wall or other molding, and thus preferably 
30 includes component materials that provide high strength and durability. 

[001 8] The wood flour addition is preferably hardwood in the form of sawdust. The wood flour is ground to a preferred 
particle size in which 0% to 1 0% is 425 microns; 35% to 80% is 250 microns; and 1 5% to 50% is 1 80 microns. Moisture 
is preferably controlled in the wood flour to approximately between 3% and 6%. 

[0019] The materials are formed into an extrudable mixture by combining various ingredients with a high intensity 
35 mixer at the appropriate temperature. Resins, fillers and modifiers may be added to the mixture. The extrusion mixture 
is then formed into a profile by pulling the mixture through an extrusion die and shaper. 

[0020] Before the addition of wood flour, the polymer resin is blended with additional ingredients in a standard Hen- 
schel blender or mixer. In a polystyrene composite of the present invention, crystal polystyrene (CPS) and high impact 
polystyrene (HIPS) are added to the blender at low speed. Mineral oil, which acts as a wetting agent, is added and 
*o blended for approximately 30 seconds followed by the addition of stearic acid, which acts as a lubricant, which is added 
and blended for approximately another 30 seconds. Titanium dioxide, which acts as a colorant, is optionally added at 
this time. Full mixing of this mixture with CPS requires approximately 4 minutes total. 

[0021] Alternatively, PVC and CPVC may be used in which case they are added to the Henschel blender at a tem- 
perature of approximately 37.8°C (100°F) and mixed at high speed. The other ingredients are added to the PVC and 
45 CPVC blend as explained above for CPS. The PVC and CPVC are mixed to a temperature of approximately 93.3°C 
(200° F) and then cooled to approximately 65.6°C (150°F). 

[0022] In the above-described preparation of the resin mixture, the resin is added to the wood flour in a continuous 
mixing machine and then extruded and pelletized in a pelletizer machine. In this first extrusion to form pellets, blowing 
agent is not used. Thus, the initial pelletizing extrusion does not include foaming of the polymer blend. The ingredients 

so are preferably added to the mixer hopper by conveyors so that the conveyor rates may be adjusted to add the appro- 
priate amount of each ingredient to the mixture. Thus, the polymer resin compound is added to the continuous mixing 
machine by one conveyor while the wood flour is added to the continuous mixing machine by another conveyor. Ad- 
ditional conveyors may be used for the additional ingredients, such as lubricants and colorants. 
[0023] The materials are mixed together in the mixer section of the continuous mixing machine. The fused material 

55 has a melt temperature of approximately 177°C (350°F) to 232°C (450°F).lt is understood that sufficient mixing is 
important to cause encapsulation of the wood flour particles by the polymer resin. The fused material is heated in the 
continuous mixer machine to the melt temperature where it forms a continuous rope and is then dropped onto the 
screw extruder section of the continuous mixer machine. Control of the melt temperature of the continuous rope is 
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important to prevent degradation of the extrudant. The melt material then exits the extruder section of the mixer machine 
through a strand die with approximately 210 openings. The melt proceeds through the strand die and the strands are 
pelletized by a dry face pelletizer Again, temperature control through the extruder and strand die is important to prevent 
degradation of the extrudant. Pellets of material are preferably formed is a size approximately 0,375 mm (0.015 inch). 
5 in length and a diameter of approximately 0,375 mm (0.01 5 inch). Of course pellet size may be increased or decrease 
by adjustment of the speed of the pelletizing cutter. 

[0024] The pellets are preferably moved from the cutting area to a cooling chamber by compressed air. The pellets 
then move through the cooling chamber by chilled compressed air and are discharged into storage vessels. Control 
of the moisture content of the pellets is also important to assure the quality of the composite. At the end of the pelletizing 

w process, the pellet moisture content should be less than 1% moisture. 

[0025] As presently understood, the polymer resin (PVC, CPVC or PS) coats the surface of the wood fiber particles. 
While some resin may penetrate the surface of the fiber, on account of the jagged surface of the fiber particles, the 
present process Is understood to encapsulate or provide a coating about the wood fiber particles with the polymer resin 
and prevent or minimize the penetration of moisture Into the fiber particle. 

15 [0026] Only a portion of the total desired amount of resin is used In making the pellets. The remainder of the resin 
is added when making the final extrusion composite. For example, in a composite having 100 parts total of PVC resin, 
only 40 parts resin will be added to the mixture to form the pellets. The remaining 60 parts resin will be added in forming 
the final product. Of course, the PVC is only a portion of the commercially available PVC resin. Similarly, polystyrene 
is a portion of commercially available polystyrene resin, which is used in the composite of the present invention. 

20 [0027] After preparation of the polymer and wood fiber pellets, the pellets are blended into a compound with additional 
polymer resins for use in making the final extrusion profiles. The polymer/wood fiber pellet is added to a mixer with 
additional polymer resin. In the case of PS and wood flour, CPS and HIPS are added to a Henshel mixer at low speed 
along with the addition of the PS/wood flour pellets. At 30 second intervals, additions are made of mineral oil, then 
blowing agents and nucleating agents and finally the remaining ingredients. The mixture is blended for about 4 minutes 

25 at low speed and then dumped into a bin. 

[0028] In the case of PVC or CPVC and wood flour, the pellets are added to a Henschel mixer at high speed along 
with PVC or PVC and CPVC resin at a temperature of approximately 100°F. Additional ingredients are added as the 
temperature is increased. Stabilizer is added at 65.6°C (150°F), followed by filler, process modifiers and process aids 
at 71.1°C (160°F) and, finally, lubricants and blowing agents at 82.2°C (1B0°F). When the mixture reaches approxi- 

30 matety 93.3°C (200°F), the mixture is dumped into a cooler and allowed to cool to approximately 65.6°C (150°F). 
[0029] Schematic diagrams that illustrate two preferred sequences of preparation of the final extrusion profile of the 
present invention are shown in Figures 1 and 2. In Figure 1 , an extruder 1 0 is used in conjunction with a vacuum tank 
1 2. A puller 20 acts to pull the extruded profile onto a cut-off table 22. The process sequence shown in Figure 1 is used 
with the polyvinyl chloride and wood flour extrusion material. 

35 [0030] A second sequence of preparation is shown in Figure 2. In this sequence, the extruder 24 is followed by a 
shaper 26, puller 34 and cut-off table 36. This process sequence is used with polystyrene and wood flour extrusion 
material. In each sequence, the extruded profile 58 is pulled through the die and formed. 

[0031] As shown in more detail in Figure 3, extrusion of the above-described mixtures is accomplished by use of an 
extruder 40 with a body 42, worm 44 and die 46. The worm acts to force the extrusion material through the die and 

40 shaper 48. The shaper includes a cylindrical sleeve 50 with a smooth guide wall. The shaper has substantially the 
same cross-sectional shape as the die. The shaper preferably includes a heat controlling jacket 52 with a connection 
54 to enable a temperature regulating fluid, such as water, to be contained within the jacket. 
[0032] The puller, shown in Figure 1 , acts to draw the extruded profile 58 from the shaper. The composition of ex- 
trudable material is prepared and introduced into the extrusion machine through channel 60. The material is pushed 

45 through the die, where it only slightly expands, and then begins to fully expand as it enters the shaper 48. The jacket 
52 of the shaper 48 is kept at a temperature lower than the softening point of the extrusion material. As the material 
contacts the Inside wall of the shaper, it begins to harden from the outside surface to the inner core. 
[0033] The material beings to expand or foam as It passes through the die and then it begins to fully expand as it 
enters the shaper. A vacuum draw on the shaper helps maintain the profile shape as the cellular material expands. 

so The material cools as it passes through the shaper and forms Its desired shape. A puller acts to draw the extruded 
profile from the shaper. The profile achieves a cross-section that is substantially the same as the cross-section of the 
outlet of the shaper. The temperatures of the die and shaper as well as the speed of the extrusion profile are parameters 
that affect the properties of the resulting product. A space of several inches may be present between the die exit and 
the shaper entrance in order to allow some expansion of the extrudate before entering the shaper. 

55 [0034] Specifically, for the above-described PS extrusion material, the extruder temperatures are preferably as fol- 
lows: zone no. 1: 138-154°C (280-310°F); zones nos. 2, 3, 4: 143-1 77°C (290-350*F); zone no. 5: 160-182°C 
(320-360°F) and the die: 149-1 77°C (300-350°F). In contrast, for the above-described PVC and CPVC the extruder 
temperatures are preferably as follows: zone no. 1 : 1 43-1 65°C (290-330°F); zones nos. 2, 3, 4: 149-1 82*C (300-360° F); 
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15 



20 



25 



30 



35 



40 



45 



zone no. 5: 160-1 91 °C (320-375°F) and the die: 160-1 91 °C (320-375°F). The temperatures of zone no. 1 must be 
sufficiently high to provide strong forward movement of the extrusion material, but not too high so as to cause slippage 
of the material on the extruder screw. The temperatures of zones nos. 2, 3 and 4 must be regulated to continue proper 
forward movement of the melt as it becomes a homogeneous mixture to insure a suitable density of the foamed profile. 
Finally, the temperature of the die is important for the foam to expand to the proper size of the shaper. 
[0035]' The cross-section of the extrusion profile of one embodiment of the present invention is shown in Figure 4. 
A hard skin 66, 68 may be formed on the outer portion of the profile 70. The remaining portions 72, 74 of the profile 
may include a hardened skin or may be left without a hard skin, as desired. Figure 4 also illustrates the encapsulated 
wood fibers 73 within the cellular matrix 76 of the profile. 

[0036] One example of a completed profile for a picture frame is shown in Figure 5. The profile includes a decorative 
portion 76 as well as hardened skin portions 78, 80. After the profile is cured and hardened, various finishes may be 
applied to the profile to enhance and highlight the profile. For example, the profile may be painted, stained, glazed, 
brushed or clear coated. Hot foil stampings may also be applied for further decorative effect. 
[0037] Using the above-described process, pellets were prepared and extruded Into profiles. A PVC/wood flour pellet 
was prepared using a portion of the total amount of 100 parts PVC resin with the following formulation: 



Ingredient 


Parts 


Description 


PVC Resin 


up to 100 


Resin 


Mark 1924 


2 


Tin Stabilizer 


Kaneka K12 


7 


Acrylic Process Aid 


Calcium Carbonate 


4 


Filler 


Wood Flour 


15 to 60 


Wood Fiber Filler 


Calcium Sterate 


1 


Lubricant 


Loxiol 1875 


1.5 


Ester Lubricant 


AC-629A 


0.1 


Oxidized Polyethylene Wax Lubricant 



[0038] The PVC/wood flour pellets were blended to form an extrudable compound with the remaining PVC resin and 
blowing agent with the following formulation: 



Ingredient 


Parts 


Description 


PVC Resin 


100 


Resin 


Mark 1924 


2 


Tin Stabilizer 


Kaneka K1 2 


7 


Acrylic Process Aid 


Calcium Carbonate 


4 


Filler 


PVC/Wood Flour Pellet 


15 to 60 


Wood Flour Filler 


Calcium Sterate 


1 


Lubricant jj 


Loxiol 1875 


1.5 


Ester Lubricant 


AC-629A 


0.1 


Oxidized Polyethylene Wax Lubricant 


Hughes HRVP 01 


.2 to .7 


Blowing Agent 


Titanium Dioxide 


0to10 


Whitener 



50 



55 



[0039] Pellets of a CPVC/wood flour blend were prepared with the following formulation: 



Ingredient 


Parts 


Description j 


PVC Resin 


up to 40 


Resin | 


C-PVC Resin 


up to 60 


Resin For HDT performance | 


Mark 1924 


3.5 


Tin Stabilizer 



5 



EP 0 807 510 B1 

(continued) 



w 



15 



20 



I Ingredient 


Parts 


Description 


I Kaneka K12 


7.45 


Acrylic Process Aid 


I Titanium Dioxide 


10 


Colorant 


I Wood Flour 


15 to 65 


Wood Flour Filler 


I Calcium Sterate 


1.05 


Lubricant 


I VGE-1875 


1.68 


Ester Wax Lubricant 


AC-629A 


0.82 


Oxidized Polyethylene Wax Lubricant | 



[0040] The CPVC/wood flour pellets were blended to form an extrudable composite with the following formulation: 



30 



Ingredient 


Parts 


Description 


PVC Resin 


40 


Resin 


C-PVC Resin 


60 


Resin For HDT performance 


Mark 1924 


3.5 


Tin Stabilizer 


Kaneka K12 


7.45 


Acrylic Process Aid 


Titanium Dioxide 


10 


Colorant 


CPVC/Wood Flour Pellet 


15 to 65 


Wood Flour Filler 


Calcium Sterate 


1.05 


Lubricant 


VGE-1875 


1.68 


Ester Wax Lubricant 


AC-629A 


0.82 


Oxidized Polyethylene Wax Lubricant 


Hughes HRVP 01 


.2 to .7 


Blowing Agent 


Titanium Dioxide 


0to10 


Whitener \ 



[0041] Pellets of a polystyrene/wood flour blend were prepared with the following formulation: 



40 



45 



50 



55 



Ingredient | 


Parts 


Description 


Crystal Polystyrene 


up to 70 


Resin 


High Impact Polystyrene 


up to 30 


Resin For Impact Strength 


Mineral Oil 


.22 


Wetting Agent 


Stearic Acid 


.03 


Lubricant 


Wood Flour 


60 to 140 


Wood Flour Filler 



[0042] The polystyrene/wood flour pellets were blended to form an extrudable composite with the following formu- 
lation: 



Ingredient 


Parts 


Description | 


Crystal Polystyrene 


70 


Resin 


High Impact Polystyrene 


30 


Resin For Impact Strength 


Mineral Oil 


22 


Wetting Agent 


Stearic Acid 


.03 


Lubricant 


PS/Wood Flour Pellet 


60 to 140 


Wood Flour Filler 


Sodium Bicarbonate 


.5 to .8 


Blowing Agent 



6 
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(continued) 



Ingredient 


Parts 


Description 


Citric Acid 


.1 to .2 


Activator , 


Titanium Dioxide 


Oto 10 


Whitener 



[0043] The above ingredients in each example were blended and utilized to form an extrusion profile, as described 
above. 



Claims 

1 . An extrudable composite for use in the production of extruded foamed plastic profiles (58) comprising, in parts by 
volume: 



30 



35 



40 



45 



50 



55 



polymer resin 


up to 100 


wood flour 


15-140 


blowing agents 


0.2 to 5 



said wood flour being encapsulated by said polymer resin and being in admixture with the remainder of said pol- 
ymeric resin and said blowing agents. 
2. A composite as claimed in claim 1 wherein said wood flour has the following particle sizes in parts by volume: 



up to 10% 


425 microns, 


35%-80% 


250 microns, 


15%-50% 


180 microns. 



3. A composite as claimed in claim 2 wherein at least 40% of said wood flour has a particle size of about 250 microns. 

4. A composite as claimed in any preceding claim which further comprises, in parts by volume: 



stabilizers 


up to 5 


lubricants 


up to 5 


process aids 


up to 1 0 


colorant 


I up to 10. 



5. A composite as claimed in any preceding claim wherein said wood flour and said polymer resin are present in the 
volume ratio 15:100 to 140:100. 

6. A composite as claimed in any preceding claim wherein said wood Hour and said polymer resin are present in the 
volume ratio 15:100 to 65:100. 

7. A composite as claimed in any preceding claim wherein said blowing agent and said polymer resin are present in 
the volume ratio 0.2:100 to 5:100. 

8. A composite as claimed in any preceding claim wherein said wood flour is in the form of pellets comprising wood 
flour encapsulated by a proportion of said polymer resin. 

9. A composite as claimed in any preceding claim wherein said polymer resin is polyvinylchloride, crystalline poryvi- 
nylchloride or polystyrene. 

10. A composite as claimed in any preceding claim comprising, in parts by volume: 
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polyvinyl chloride resin 


j 100 


wood flour 


15-60 


blowing agents 


! 0.2 to 5. 



11. A composite as claimed in any of claims 1 to 9 comprising, in parts by volume: 



10 



15 



20 



25 



30 



35 



40 



45 



50 



polystyrene resin 


100 


wood flour 


60-140 


blowing agents 


0.5 to 5. 



12. A composite as claimed in any of claims 1 to 9 comprising, in parts by volume: 



crystalline polyvinyl chloride resin 


| 60 


polyvinyl chloride resin 


I 40 


wood flour 


| 15-65 


blowing agents 


I 0.2 to 5. 
_j . 



13. An extrudable composite comprising a foamable polymer resin and wood flour wherein said wood flour is encap- 
sulated by polymer resin and is in admixture with said foamable polymer resin. 

14. A composite as claimed in claim 13 wherein said foamable polymer resin includes one or more blowing or foaming 
agents. 

15. A composite as claimed in claim 14 wherein said wood flour is in the form of pellets in which the wood flour is 
encapsulated by polymer. 

16. A composite as claimed in any of claims 13 to 15 which contains one or more additional foamable polymers. 

17. A process for obtaining an extruded profile (58) comprising extruding an extrudable composite as claimed in any 
of claims 1 to 16. 

18. A process as claimed in claim 17 wherein air pockets are present around the wood flour particles in the extruded 
profile (58) thereby obtained. 

19. A method of forming a foamable extrudable composite as claimed in any one of claims 1 to 16, comprising the 
steps of : 

mixing wood flour and polymer resin in a high intensity mixer; 
extruding and cutting said mixture into pellets; and 

mixing said pellets with polymer resin and blowing agent to form a foamable extrudable composite. 

20. A method as claimed in claim 1 9 wherein said first mixing step is carried out at a melt temperature of approximately 
138°C to 232°C (350°F to 450°F)- 

21 . A method of forming a solid elongated member of predetermined profile comprising the steps of: 

compressing an extrudable composite as claimed in any of claims 1 to 16 at a compression stage by passage 
through an orifice, said orifice having at one end thereof a predetermined profile; 

expanding said foam material through a shaper (26, 48), said shaper having an internal solid surface defining 



a channel for said foam material; and 
solidifying said foam material to form a solid elongated member. 



55 22. A method as claimed in claim 21 wherein said extrudable composite is prepared by a process as claimed in claim 



19 or claim 20. 
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23. A method as claimed in claim 21 or claim 22 wherein said elongated member is a frame for a picture. 



Patentanspriiche 



1 . Extnidierbarer Verbundstoff zur Verwendung bei der Herstellung von extrudierten Kunststoffschaumprofilen (58), 
der, in Volumenteilen, folgendes aufweist: 





Polymerharz 


bis zu 100 


10 


Holzmehl 


15 bis 140 




Treibmittel 


0,2 bis 5 



15 



20 



25 



30 



35 



40 



45 



50 



wobei das Holzmehl mit dem Polymerharz verkapselt ist und in Mischung mit dem ubrigen Polymerharz und den 
Treibmittein vorliegt. 

2. Verbundstoff nach Anspruch 1 , wobei das Holzmehl die folgenden PartikelgroBen in Volumenteilen aufweist: 



bis zu 10% 


425 Mikron, 


35% bis 80% 


250 Mikron, 


15% bis 50% 


180 Mikron. 



3. Verbundstoff nach Anspruch 2, wobei mindestens 40% des Holzmehls eine PartikelgroBe von etwa 250 Mikron 
aufweist. 

4. Verbundstoff nach einem der vorstehenden Anspruche, der desweiteren, in Volumenteilen, folgendes aufweist: 



Stabilisatoren 


bis 


zu 


5 


Schmierstoffe 


bis 


zu 


5 


Verarbeitungshilfsstoffe 


bis 


zu 


10 


Farbstoffe 


bis 


zu 


10. 



5. Verbundstoff nach einem der vorstehenden Anspruche, wobei das Holzmehl und das Polymerharz in dem Volu- 
menvemaltnis 15:100 bis 140:100 voriiegen. 

6. Verbundstoff nach einem der vorstehenden Anspruche, wobei das Holzmehl und das Polymerharz in dem Volu- 
menverhaltnis 15:100 bis 65:100 voriiegen: 

7. Verbundstoff nach einem der vorstehenden Anspruche, wobei das Treibmittel und das Polymerharz in dem Volu- 
menvemaltnis 0,2:100 bis 5:100 voriiegen. 

8. Verbundstoff nach einem der vorstehenden Anspruche, wobei das Holzmehl in der Form von Pellets vorliegt, die 
Holzmehl aufweisen, das mit einem Antetl des Polymerharzes verkapselt ist. 

9. Verbundstoff nach einem der vorstehenden Anspruche, wobei das Polymerharz Polyvinylchlorid, kristallines Po- 
lyvinylchlorid Oder Polystyrol 1st. 

10. Verbundstoff nach einem der vorstehenden Anspruche, der, in Volumenanteilen, folgendes aufweist: 



Polyvinylchloridharz 


100 


Holzmehl 


15 bis 60 


Treibmittel 


0,2 bis 5. 



55 11. Verbundstoff nach einem der Anspruche 1 bis 9, der, in Volumenteilen, folgendes aufweist: 



Polystyrolharz 



100 
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(fortgesetzt) 



Holzmehl 


j 60 bis 140 | 


Treibmittel 


\ 0,5 bis 5. 



12. Verbundstoff nach einem der Anspriiche 1 bis 9, der, in Volumenteilen, fotgendes autweist: 



Kristallines Polyvinylchloridharz 


i 60 


Polyvinylchloridharz 


j 40 


Holzmehl 


| 15 bis 65 


Treibmittel 


j 0,2 bis 5. 



13. Extrudierbarer Verbundstoff, der ein verschaumbares Polymerharz und Holzmehl aufweist, wobei das Holzmehl 
durch Polymerharz verkapselt ist und in Mischung mit dem verschaumbaren Polymerharz vortiegt. 

14. Verbundstoff nach Anspruch 13, wobei das verschaumbare Polymerharz ein Oder mehrere Treibmittel oder 
Schaumbildner aufweist. 

15. Verbundstoff nach Anspruch 14, wobei das Holzmehl in der Form von Pellets voriiegt, in denen das Holzmehl 
durch Polymer verkapselt ist. 

16. Verbundstoff nach einem der Anspriiche 13 bis 15, der einen oder mehrere zusatzliche verschaumbare Polymere 
enthalt. 

17. Verfahren zur Gewinnung eines extrudierten Profils (58), das das Extrudieren eines extrudierbaren Verbundstoffs 
nach einem der Anspriiche 1 bis 1 6 umfaBt. 

18. Verfahren nach Anspruch 17, wobei Lufttaschen in dem dadurch erhaltenen extrudierten Profil (58) urn die Holz- 
mehlpartikel herum vorliegen. 

19. Verfahren zur Bildung eines verschaumbaren extrudierbaren Verbundstoffs nach einem der Anspriiche 1 bis 16, 
das die folgenden Schritte aufweist: 

Mischen von Holzmehl und Polymerharz in einem intensitatsstarkem Mischer, 
Extrudieren und Schneiden der Mischung in Pellets, und 

Mischen der Pellets mlt Polymerharz und Treibmittel, urn einen verschaumbaren extrudierbaren Verbundstoff 
zu bilden. 

20. Verfahren nach Anspruch 1 9, wobei der erste Mischungsschritt bei einer Schmelztemperatur von etwa 138°C bis 
232°C (350°F bis 450°F) ausgefuhrt wird. 

21 . Verfahren zur Bildung eines festen langlichen Elements mit einem vorbestimmten Profil, das die folgenden Schritte 
aufweist: 

Verpressen bzw. Verdichten eines extrudierbaren Verbundstoffs nach einem der Anspriiche 1 bis 16 in einer 
Kompressionsstufe durch Durchtrag durch eine Offnung, wobei die Offnung an einem Ende davon ein vorbe- 

stimmtes Profil aufweist, . „^ 

Verschaumen des Schaummaterials durch eine Form bzw. Schablone (26, 48), wobei die Form bzw. Schablone 
eine teste Innenflache aufweist, die einen Kanal fur das Schaummaterial definiert, und 
Verfestigen des Schaummaterials, urn ein testes langliches Element zu bilden. 

22. Verfahren nach Anspruch 21 , wobei der extrudierbare Verbundstoff durch ein Verfahren nach Anspruch 19 oder 
Anspruch 20 hergestellt wird. 

23. Verfahren nach Anspruch 21 oder Anspruch 22, wobei das langliche Element ein Rahmen fur ein Bild ist. 
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Revendlcatlons 

1 . Materiau composite extrudable pour une utilisation dans la fabrication de profiles extrudes (58) en matiere plastique 
alveolaire comprenant, en parties par volume 

une resine polymere : jusqu'a 100 une farine de bois : 15 a 140 
des agents gonflants : 0,2 a 5, 

ladite farine de bois etant encapsulee par ladite resine polymere et etant ajoutee et melangee au reste de ladite 
resine polymere et auxdits agents gonflants. 

2. Materiau composite selon la revendication 1 , caracterlse en ce que les tallies de particule de ladite farine de bois 
en parties par volume sont comme suit : 



jusqu'a 10% 


425 microns 


35% a 80 


250 microns 


15% a 50% 


180 microns 



3. Materiau composite selon la revendication 2, caracterise en ce qu'au moins 40% de ladite farine de bois a une 
tailie de particule d'environ 250 microns. 

4. Materiau composite selon I'une quelconque des revendications precedentes qui comprend en outre, en parties 
par volume : 

des agents stablllsants : jusqu'a 5 
des agents lubrifiants : jusqu'a 5 
des auxiliaires de procede : jusqu'a 1 0 
un colorant: jusqu'a 10. 

5. Materiau composite selon I'une quelconque des revendications precedentes, caracterlse en ce que ladite farine 
de bois et ladite resine polymere sont presentes dans un rapport en volume compris entre 15 :100 et 140 :100. 

6. Materiau composite selon Tune quelconque des revendications precedentes, caracterlse en ce que ladite farine 
de bois et ladite resine polymere sont pnSsentes dans un rapport en volume compris entre 1 5 : 1 00 et 65 : 1 00. 

7. Materiau composite selon I'une quelconque des revendications precedentes, caracterise en ce que ledit agent 
gonflant et ladite resine polymere sont presents dans un rapport en volume compris entre 0,2 :100 et5 :100. 

8. Materiau composite selon I'une quelconque des revendications precedentes, caracterise en ce que ladite farine 
de bois se presente sous la forme de granules constitues de farine de bois encapsulee par une portion de ladite 
resine de polymere. 

9. Materiau composite selon I'une quelconque des revendications precedentes, caracterise en ce que ladite resine 
polymere est le chlorure de polyvinyle, le chlorure de polyvlnyle cristallin ou le polystyrene. 

10. Materiau composite selon I'une quelconque des revendications precedentes comprenant, en parties par volume : 

de la resine de chlorure de polyvinyle : 100 
de la farine de bois : 1 5 a 60 
des agents gonflants : 0,2 a 5. 

11. Materiau composite selon I'une quelconque des revendications 1 a 9 comprenant, en parties par volume : 

de la resine de polystyrene : 100 
de la farine de bois : 60 a 1 40 
des agents gonflants : 0,5 a 5. 



11 



EP 0 807 510 B1 

12. Materiau composite selon rune quelconque des revendications 1 a 9 comprenant, en parties par volume : 

de la resine de chlorure de polyvinyle cristallin : 60 
de la resine de chlorure de polyvinyle : 40 
de la farine debois: 15 a 65 
des agents gontlants : 0,2 a 5. 

13 Materiau composite extrudable comprenant une resine polymere moussante et de la farine de bois, caracterlse 
en ce que ladite farine de bois est encapsulee par la resine polymere et est ajoutee et melangee a ladite v resine 
polymere moussante. 

14. Materiau composite selon la revendication 13, caracterlse en ce que ladite resine polymere moussante inclut un 
ou plusieurs agents gonf lants ou moussants. 

15. Materiau composite selon la revendication 14, caracterlse en ce que ladite farine de bois se presente sous la 
forme de granules dans lesquels la farine de bois est encapsulee par le polymere. 

16. Materiau composite selon Tune quelconque des revendications 13 a 15 qui contient un ou plusieurs polymeres 
moussants additionnels. 

17. Procede detention d'un profile extrude (58) comprenant I'extrusion d'un materiau composite extrudable selon 
Tune quelconque des revendications 1 a 16. 

18. Procede selon la revendication 17, caracterlse en ce que des poches d'air sont presentes autour des particuies 
de farine de bois dans le profile extrude (58) obtenu par ce moyen. 

19. Procede de realisation d'un materiau composite extrudable moussant selon I'une quelconque des revendications 
1 a 16, comprenant les etapes consistant a : 

melanger de la farine de bois et de la resine polymere dans un melangeur de grande puissance ; 
extruder et couper ledit melange en granules ; et 

melanger lesdits granules a de la resine polymere et a un agent gonflant pour obtenlr un materiau composite 
extrudable moussant. 

20. Procede selon la revendication 19, caracterise en ce que ladite premiere etape de melange est realisee a une 
temperature de fusion comprise entre 138°C et 232°C (350*F et 450°F) approximativement. 

21. Procede de formage d'un element solide, allonge, de profil predetermine comprenant les etapes consistant a : 

compresser un materiau composite extrudable selon I'une quelconque des revendications 1 a 16 selon une 
etape de compression par le passage par un orifice, une des extremites dudit orifice ayant un prom 
predetermine ; 

expanser ledit materiau alveolaire a travers un dispositif de formage (26, 48), ledit dispositif de formage ayant 
une surface interne solide delimitant un canal pour ledit materiau alveolaire ; et 
solidifier ledit materiau alveolaire pour former un element pleln allonge. 

22. Procede selon la revendication 21 , caracterlse en ce que ledit materiau composite extrudable est prepare par 
un procede selon la revendication 19 ou selon la revendication 20. 

23. Procede selon la revendication 21 ou la revendication 22, caracterise en ce que ledit element allonge est un 
cadre destine a un tableau. 
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